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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve sealing performance by enhancing adhesion 
of external lead terminals extended from a positive and negative electrodes of a power 
generation element to an armoring film. 

SOLUTION: This battery is provided with a power generation element 1, having a 
positive electrode 4, a negative electrode 8, a separator 5 interlaid between the positive 
and negative electrodes 4, 8, and external lead terminals 9, (10) electrically connected to 
the positive and negative electrodes 4, 8, respectively, and is composed having a 
structure where the power generation element 1 is received in an armoring fibn 11, the 
open peripheral part of the exterior film 11 is sealed, the respective extemal lead 
terminals 9, (10) are bonded to the armoring film 1 1, and the tips of the extemal lead 
terminals 9, (10) are extended outside the armoring film 11. In this case, at least the 
entire circumferential surface sealed by the exterior film 1 1 on at least the extemal lead 
terminal 9 on the positive electrode 4 side within the extemal lead terminals 9, (10) has a 
porous oxide film formed on the surface by a chemical treatment. 
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Japan Patent Office is not responsible for any 
dazaages caused by the use of this translation. 

1 ; This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Positive electrode. Negative electrode. Separator which intervened between these 
positive/negative poles. The external lead terminal electrically connected to the aforementioned 
positive/negative pole, respectively. It is the cell equipped with the above and the perimeter side in the 
external lead terminal by the side of a positive electrode at least closed with the aforementioned sheathing 
film at least is characterized by having the oxide film of the porosity formed in the front face of chemical 
preparation among the aforementioned external lead terminals. 

[Claim 2] The external lead terminal by the side of the aforementioned positive electrode is a cell 
according to claim 1 characterized b y being mad e from aluminum or an alumi^niuni alloy and surface 
treatment being carried out by thecs^odicW^ acid solii tion. 

[Claim 3] The extemal lead tennindbylie^idFortti^^ po s i t ivr eiectrodeTs a cell 

according to claim 1 characterized by being made from aluminum or an aluminiimi alloy and surface 
treatment being carried out by anodic oxidation in ^ffilnc-aci^ olution. 

[Claim 4] The extemal lead terminal by the side ofthe aforementioned positive electrode is a cell 
according to claim 1 characterized by being made fro m aluminu m or an aluminium alloy and surface 
treatment being carried out by anodic oxidation iiJ-Q^omicj^i^oM 

[Claim 5] The extemal lead terminal by the side oMre aforementioned positive electrode is a cell 
according to claim 1 characterized by being made from ahraunumo an aluminium alloy; and surface 
treatment being carried out by being immersed intO(gS5ium- hydro ^de solution. 
[Claim 6] The extemal lead terminal by the side of tlie aforementioned positive electrode is a cell 
according to claim 1 characterized by surface treatment being carried out by being^immerseijntotiie 
solution which is made from aluminum or an aluminium alloy and consists of a sodium dichromal^ and a 

^^^Tf^e extemal lead terminal by the side ofthe aforementioned positive electrode is a cell 

according to claim 1 characterized by performing surface treatment with which it is made from aluminum 

or an aluminium alloy, and a contact angle with pure water becomes 40 degrees or less. 

[Claim 8] The aforementioned sheathing fihn is a cell according to claim 1 characterized by having three 

layer stractures of the resin fihn which added the acid anhydride to a polyethylene-terephthalate film or a 

nylon film / aluminum foil or an aluminium alloy foil / go^ieBnjresJji from the outside. 

[Claim 9] The aforementioned sheathing film is a cell actroMing to claim 1 characterized by having three 

layer stmctures of a polyethylene-terephthalate film or aCnylonTihn / aluminum foil or an aluminium alloy 

foil / non-extended p'oryHhylSie fihn) or a polypropylene film from an outside. 

[Claim 10] The cell according to claim 1 characterized by making an adhesive insulation film intervene 
between the extemal lead terminal of the aforementioned positive/negative pole, and the aforementioned 
sheathing film. 

[Claim 1 1] The melting point of the aforementioned adhesive insulation film is a cell according to claim 10 
characterized by being 115 degrees C - 175 degrees C. 

[Claim 12] The aforementioned adhesive insulation film is a cell according to claim 10 characterized by 
the bird clapper from the resin which added the acid anhydride to polyolefin resin. 
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[Claim 13] The cell according to claim 10 characterized by the quality of the material of the imiermost 
layer fihn of the aforementioned sheathing fibn and the aforementioned adhesive insulation film being the 
same. 

[Claim 14] The aforementioned adhesive insulation film is a cell according to claim 10 characterized by 
being formed so that the aforementioned sheathing fihn edge may be overflowed into the aforementioned 
external lead terminal on the 0.1 -5mm outside. 

[Claim 15] The aforementioned electrolytic solution is a cell according to claim 1 characterized by having 
the composition which dissolved the electrolyte of a 4 fluoride boric-acid lithium in the non-aqueous 
solvent of ethylene carbonate and gamma-butyrolactone. 

[Claim 16] The aforementioned electrolytic solution is a cell according to claim 15 characterized by adding 
vinylene carbonate or catechol carbonate 0.2 to 10% of the weight to the total amount of a non-aqueous 
solvent fiirther. 

[Claim 17] For a negative electrode, the aforementioned positive electrode is a cell according to claim 1 
characterized by including the carbonaceous material in which a dope ** dope of a lithium is possible as an 
active material including a lithium content compound as an active material. 

[Claim 18] the cell according to claim 1 characterized by expressing the aforementioned lithium content 
compound with LixCoySnz02 (it being -- **(ing) x, and y and z showing each 0.05<=x<=l .10, 
0.85<=y<=1.00, and 0.001<=z<=0.10) 

[Claim 19] The aforementioned power generation element closed by the aforementioned sheathing film is a 
cell according to claim 1 characterized by a moisture content being 300 ppm or less. 



[Translation done.] 
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* NOTICES * 

Japan Pat nt Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the cell which has the structure 
which closed the power generation element with the sheathing film which intervened in the middle 
considering the metaUic foil as barrier material. 
[0002] 

[Description of the Prior Art] As for the cell used for these devices, large-capacity[ a miniaturization, 
lightweight-izing, and ]-izing, highly-efficient-izing, and the cost cut have been continuously called for 
with progress of electronic equipment, such as a cellular phone and a personal computer, for this reason, a 
cell - setting, making separator thinner or replacing the sheathing can of a cell with an aluminium can 
from an iron can **** - etc. - the improvement has been achieved [ changing electrode materials such as 
a positive active material and a negative-electrode active material, into what has a more high energy 
density ] 

[0003] However, the thm shape cell planned thin-shape-izing, a miniaturization, and lightweight-ization 
begins to market by closing by the sheathing film which becomes fi-om the plastics laminate film which 
still satisfactory level was not reached, but large-capacity[ the fiirther miniaturization, lightweight-izing, 
and ]-izing, highly-efficient-izing, and the cost cut were called for, and these improvements also made 
contain a liquefied electrolyte and gel electrolyte or a solid-state polyelectrolyte in a power generation 
element recently, and sandwiched them in the middle by making an aluminum foil into barrier material. 
[0004] The aforementioned thin shape cell makes the separator between a positive electrode and negative 
electrodes intervene, it specifically pastes up with each aforementioned external lead terminal as if the heat 
seal of the periphery which contained the power-generation element made to connect an extemal lead 
terminal to a positive/negative pole, respectively on the sheathing film, and the aforementioned sheathing 
film opened wide is carried out and it is closed, makes these noses of cam extend to the exterior of the 
aforementioned sheathing film, and has the structure which held the electrolytic solution in the. 
aforementioned sheathing film fixrther. 

[0005] The aforementioned sheathing film consists of what stuck the thin polymer film on both sides of 
this aluminum foil, using an aluminum foil with the thin small specific gravity which can generally prevent 
transparency of the electrolytic solution or gas as barrier material. The film which discovers a mechanical 
structure property is arranged by the ft-ont-face side of a sheathing film. Moreover, the film (sealant film) 
which has heat-sealing nature is stuck on the iimer layer side of a sheathing fihn, or a rear face. 
[0006] As an organic resin film of the aforementioned sheathing film outside, polyolefine films, such as 
polyethylene (PE) by which orientation was carried out typically, and polypropylene (PP), a 
polyethylene-terephthalate (PET) film, and a polyamide (PA) fihn are used. Generally as barrier material, 
an aluminum foil is used. As a .sealant fihn of the aforementioned sheathing film inside, polyolefine system 
films, such as polypropylene (PP) which is not mainly extended, are used. 
[0007] 

[Problem(s) to be Solved by the Invention] However, by the thin shape cell using the sheathing film 
mentioned above, there is a possibility that the electrolytic solution in a sheathing film may ooze out [ a 
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bond strength with the external lead terminal which consists of the sealant film and metal of the sheathing 
film inside ] outside through the adhesion interface of an external lead terminal and a sheathing fihn for a 
low reason. For example, since the electrolyte in the electrolytic solution would react with the moisture in 
the atmosphere and would produce fluoric acid if the electrolytic solution oozes outside when the 
electrolyte of a fluoric acid system is used, the metal of an external lead terminal was made to corrode and 
there was a possibility of developing into a disconnection fault. The aluminum used especially for a 
positive electrode reacts with fluoric acid, generates A1F3.3H20, A1F(0H)2, AIO(OH), etc., and corrodes. 
Moreover, there was a problem to which the property of a cell falls with reduction in the electrolytic 
solution. 

[0008] this invention tends to offer the cell which raised the adhesion of the external lead terminal 
(external lead terminal by the side of the positive electrode which especially consists of aluminum or an 
aluminium alloy) of a power generation element, and a sheathing film, and improved closure nature. 
[0009] this invention tends to offer the cell which raised fiirther the adhesion of the external lead terminal 
and sheathing film which extended firom the positive/negative pole of a power generation element, and 
improved closure nature. 
[0010] 

[Means for Solving the Problem] The separator with which the cell conceming this invention intervened 
between the positive electrode, the negative electrode, and these positive/negative pole, While closing the 
periphery which was equipped with the power generation element which has the external lead terminal 
electrically connected to the aforementioned positive/negative pole, respectively, and contained this power 
generation element on the sheathing film, and the aforementioned sheathing film opened wide In the cell of 
the structure where pasted up each aforementioned extemal lead terminal and the aforementioned sheathing 
film, and the nose of cam of these extemal lead terminal was made to extend to the exterior of the 
aforementioned sheathing film The perimeter side in the extemal lead terminal by the side of a positive 
electrode at least closed with the aforementioned sheathing film at least is characterized by having the 
oxide film of the porosity formed in the firont face of chemical preparation among the aforementioned 
extemal lead terminals. 

[001 1] In the cell conceming this invention, it is desirable to make an adhesive insulation film intervene 
between the extemal lead terminal of the aforementioned positive/negative pole and the aforementioned 
sheathing film. 
[0012] 

[Embodiments of the Invention] Hereafter, the cell (for example, thin shape nonaqueous electrolyte 
rechargeable battery) conceming this invention is explained in detail with reference to drawing 1 and 
drawing 2 . 

[0013] The perspective diagram in which drawing 1 shows a thin shape nonaqueous electrolyte 
rechargeable battery, and drawing 2 are cross sections which meet the H-II line of drawing 1 . 
[0014] The negative-electrode active material layer 6 in which the positive-active-material layer 2 which 
contains an active material and a binder as shown in drawing 1 and drawing 2 contains the positive 
electrode 4, the separator 5, active material, and binder which were supported by both sides of a charge 
collector 3 winds spirally the negative electrode 8 and separator 5 which were supported by both sides of a 
charge collector 7, and the power generation element 1 was fabricated fiirther, it is flat and makes the shape 
of a rectangle. The extemal lead terminals 9 and 10 connected to the aforementioned positive/negative 
poles 4 and 8 have extended to the same side shell exterior of the aforementioned power generation 
element 1, respectively. The porous oxide film is formed in the perimeter side where the extemal lead 
terminal 9 by the side of the positive electrode which consists of aluminum or an aluminium alloy among 
these extemal lead terminals contacts the sheathing film mentioned later of chemical preparation. 
[0015] The aforementioned power generation element 1 is wrapped in as shown in drawing 1 , for example, 
so that the folding section may be located at the side [ in which the aforementioned extemal lead terminals 
9 and 10 of the aforementioned power generation element 1 extended ], and side side of an opposite side in 
the two cup 12 of the cup type sheathing film 1 1 of a chip box. This sheathing film 1 1 has the stmcture 
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which carried out the laminating of the organic resin film 15 which has the foil 14 of the sealant film 13, 
the aluminum, or the aluminium alloy located in an inside side as shown in drawing 2 , and rigidity in this 
sequence. The seal sections 16a, 16b, and 16c which carried out the heat seal of the sealant film 13 above, 
and extended horizontally were formed, and three flanks corresponding to two long sides of the 
aforementioned power generation element 1 and one short side except the aforementioned bending section 
in the aforementioned sheathing film 1 1 have obturated the aforementioned power generation element 1 by 
these seal sections 16a, 16b, and 16c. The extemal terminals 9 and 10 connected to the positive/negative 
poles 4 and 8 of the aforementioned power generation element 1 have extended outside through seal 
section 16b of the aforementioned bending section and an opposite side. Nonaqueous electrolyte is sunk in 
and held in the aforementioned sheathing film 1 1 which it obturated in the power generation element 1 
interior of the above, and the aforementioned seal sections 16a, 16b, and 16c. 
[0016] Next, the aforementioned positive electrode 4, separator 5, a negative electrode 8, nonaqueous 
electrolyte, the extemal lead terminals 9 and 10, and the sheathing film 1 1 are explained. 
[0017] The aforementioned positive electrode 4 has the structure which supported the 
positive-active-material layer 2 which contains an active material and a binder in both sides of a charge 
collector 3. In addition, a positive electrode may be the structure where one side of a charge collector was 
made to support a positive-active-material layer. 

[0018] As the aforementioned charge collector, aluminxmi, nickel or a stainless board, aluminum, nickel, or 
a stainless mesh can be mentioned, for example. 

[0019] As the aforementioned active material, a lithium multiple oxide with a high energy density is 
desirable, concrete - LiCo02, LiNi02, and LixNiyCol- y02 (however, x differs firom y in the state of 
charge of a cell, and it is usually 0< x<l and 0.7< y<LO.) and LixCoySnz02 (however, x, and y and z 
express the number of each 0.05<=x<=1.10, 0.85<=y<=1.00, and 0.001<=z<=0.10.) are mentioned A 
lithium multiple oxide can be obtained by carrying out preferential grinding of the carbonate of a lithium, a 
nitrate, an oxide or a hydroxide, and carbonates, such as cobalt, manganese, or nickel, a nitrate, an oxide or 
a hydroxide by predetermined composition, and calcinating it at the temperature of 600-1000 degrees C 
under oxygen atmosphere. Especially, since LixCoySnz02 (however, x, and y and z express the number of 
0.05<=x<=1.10, 0.85<=y<=1.00, and 0.001<=z<=0.10 respectively.) becomes the particle size of a lithiimi 
content compound is small, and uniform by addition of little Sn, the cell which was excellent in the cycle 
property is obtained. If having been referred to as 0.001<=z<=0.10 makes z less than 0.001, it will become 
difficult to fully control particle size. On the other hand, when z exceeds 0.1, it is because capacity 
becomes small. 

[0020] As the aforementioned binder, a polytetrafluoroethylene (PTFE), a polyvinylidene fluoride (PVDF), 
an ethylene-propylene-diene copolymer (EPDM), a styrene butadiene rubber (SBR), etc. can be used, for 
example. 

[0021] In the aforementioned positive-active-material layer, it permits containing electric conduction 
agents, such as acetylene black, carbon black, and a graphite. 

[0022] It is made by the textile fabrics and the nonwoven fabric which have fiber of the fine porosity film 
which consists of polyethylene, polypropylene, an ethylene propylene rubber, and an ethylene-butene 
copolymer, for example, or these material as the aforementioned separator 5. 

[0023] The aforementioned negative electrode 8 has the structure which supported the negative-electrode 
active material layer 6 which contains an active material and a binder in both sides of a charge collector 7. 
In addition, a negative electrode may be the structure where one side of a charge collector was made to 
support a negative-electrode active material layer. 

[0024] As the aforementioned charge collector, a board or a mesh of copper and nickel etc. can be 
mentioned, for example. 

[0025] The baking object (what calcinated phenol resin etc. at suitable temperature and was carbonized) of 
graphite, corks (petroleum coke, pitch coke, needle coke, etc.), pyrolytic carbons, and an organic high 
molecular compound or a metal lithium, a polyacethylene, polypyrrole, etc. are raised that the 
aforementioned active material should just be what can carry out the dope and ** dope of the lithium. 
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[0026] As the aforementioned binder, it is desirable to contain binders, such as a polytetrafluoroethylene, 
poly vinylidene fluoro RAIDO, an ethylene-propylene-diene copolymer, a styrene butadiene rubber, and a 
carboxymethyl cellulose, for example. 

[0027] The aforementioned nonaqueous electrolyte has the composition which dissolved the electrolyte by 
the non-aqueous solvent. 

[0028] As an electrolyte, a lithium perchlorate (LiC104), a 4 fluoride boric-acid lithium (LiBF4), a 6 
fluoride [ phosphoric acid ] lithium (LiPF6), a 6 fluoride arsenic acid Uthium (LiAsF6), a trifluoromethane 
sulfonic-acid lithium (LiCF3S03), LiN(CF3S02) 2, lithium screw [5-fluoro-2 • 
ORATO-l-benzene-sulfonate (2-)] borate, etc. can be used, for example. 

[0029] As a non-aqueous solvent, gamma-butyrolactone, ethylene carbonate, propylene carbonate, diethyl 
carbonate, methylethyl carbonate, 1, 2-dimethoxyethane, 1, 2-diethoxy ethane, a tetrahydrofuran, 1, 
3-dioxolane, a methyl sulfolane, an acetonitrile, propyl nitril, an anisole, acetic ester, propionic-acid ester, 
etc. can be used, for example, and two or more kinds may use it, mixing. 

[0030] As for the concentration of the aforementioned electrolyte in the aforementioned non-aqueous 
solvent, it is desirable to carry out 0.5 mols / more than L. 

[0031] so that it is hyperviscosity as the electrolytic solution in a power generation element especially - the 
electrolytic solution — oozing out ~ although it is hard to occur, if it becomes hyperviscosity, generally a 
capacity fall at low temperature will become large Though it is hyperviscosity comparatively, since the 
electric discharge property in low temperature is excellent, let the electrolytic solution which consists of 
ethylene carbonate (it is called Following EC), gamma-butyrolactone (it is called gamma-BL), and LiBF4 
be the cell which the electrolytic solution oozes out and cannot ** easily. Compared with gamma-BL, 
viscosity of EC is high, and capacity becomes small at low temperature. Therefore, although the 
electrolytic solution oozes and ** stops being able to occur easily so that there is much EC, a 
low-temperature property gets worse. On the contrary, although a low-temperature property becomes good 
so that there is much gamma-BL, the electrolytic solution oozes and ** becomes easy to occur. Moreover, 
gamma-BL tends to react with negative-electrode carbon at an elevated temperature, and the capacity fall in 
an elevated temperature becomes large. Therefore, as for the compounding ratio of EC/gamma-BL, 2 / 1 - 
1/5 (volume ratio) are good. Moreover, in order to improve cycle nature, you may carry out small quantity 
(0.2 - 10 % of the weight) addition of the additives, such as vinylene carbonate and catechol carbonate. By 
adding these additives, it is because a stable solid electrolyte interface (SEI) is formed in a 
negative-electrode front face and the capacity fall by cycle degradation by the repeat and 
elevated-temperature electric discharge of charge and discharge stops being able to occur easily. At less 
than 0.2 % of the weight, this effect cannot fully be discovered, but if it, on the other hand, exceeds 10 % 
of the weight, formation of a stable SEI film will be barred with a superfluous additive, and there is a 
possibility that the energy density per film weight may fall. In addition, as for the addition of LiBF4, it is 
desirable to make it 0.75-2 mols / L to a solvent total amount. There is a possibiUty that a desired big 
capacity may no longer be obtained, by under 0.75 mols / L. On the other hand, if two mols / L is exceeded, 
cycle degradation will tend to occur, and there is a possibility that the electrolytic solution may become 
expensive. 

[0032] The macromolecule gel electrolyte into which the electrolytic solution other than the 
aforementioned electrolytic solution was infiltrated, or all the solid-state type solid polymer electrolytes 
that do not contain a solvent are sufficient. 

[0033] Although it does not limit especially as a macromolecule used as the aforementioned 
macromolecule gel electrolyte, the poly acrylic nitril system resin, a polyethylene-oxide system resin, a 
polyether system resin, a polyester system resin, a polyacrylate system resin, a fluorine system resin, etc. - 
are raised. 

[0034] Aluminum is mentioned for a positive electrode and, as for the material of the aforementioned 
extemal lead terminal, a negative electrode is mentioned for nickel, copper, etc. Here, the electrolytic 
solution is easy to corrode aluminum and copper, and since it is hard to corrode, as a material of an 
extemal lead terminal, nickel is suitable for nickel. However, if copper and nickel are used as a material of 
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the external lead terminal by the side of a positive electrode, it will be eluted in the electrolytic solution. 
Moreover, although neither titanium nor SUS2942 of SUTERESU is eluted in the electrolytic solution, 
since the impedance of a cell becomes high, these metals are not suitable for it. 

[0035] Therefore, aluminum and an aluminixmi alloy must be used as an external lead-terminal material by 
the side of a positive electrode. 

[0036] Moreover, it is desirable to use nickel by the reason mentioned above as an external lead-terminal 
material by the side of a negative electrode. Since corrosion by the electrolytic solution cannot occur easily, 
nickel may use the external lead terminal by the side of the negative electrode which does not perform 
surface treatment by the medical fluid. Of course, a negative-electrode lead terminal also carries out surface 
treatment by the medical fluid, and is good also as a more reUable cell. 

[0037] The porous oxide fihn is formed in the perimeter side in contact with the sheathing film of the 
extemal lead terminal by the side of the positive electrode which consists of aluminum and an aluminium 
alloy of chemical preparation. As for the thickness of this oxide fihn, it is more preferably desirable to 
make it 1 0- 1 OOOnm 5nm or more. 

[0038] As such a chemical preparation method, for example among the phosphoric acid solution of (1) 100 
g/L, the anodic oxidation of lOV, (2) Among the sulfuric-acid solution of 100 g/L, among the anodic 
oxidation of 15V, and the chromic-acid solution of (3) 75 g/L Anodic oxidation of 20V, (4) The surface 
treatment by 140g / L being caustic-soda water immersed, the surface treatment by (5) sodium dichromates 
/ sulfuric acid / water making the solution of 3/30/100 the temperature of 60-70 degrees C, and being 
immersed with a mass ratio, etc. are mentioned. 

[0039] By the chemical preparation by these medical fluids, as for the fi-ont face of a positive-electrode side 
extemal lead terminal which consists of an aluminum **** aluminium alloy, a contact angle with pure 
water becomes 40 degrees or less. Moreover, the oxide film which height becomes from the alumina of the 
porosity of the letter of puncturing which has much salients of about 1 OOOnm of numbers fi:om several nm 
is formed in the firont face of a positive-electrode side extemal lead terminal which consists of an 
aluminum **** aluminium alloy. 

[0040] The sealant film of the aforementioned sheathing film 1 1 closes a power generation element by 
carrying out thermocompression bonding of the adhesive insulation film later mentioned with sealant fibns, 
and between extemal lead terminals and a sealant film. [ a sealant film, and ] This sealant fihn has the 
desirable non-extended film which dissolves in the electrolytic solution or is not swollen. For example, 
polyolefine system polymer, such as polypropylene (PP) which is not extended, Ethylene and a vinyl 
acetate (EVA) copolymer, an ionomer (10), A polyamide (PA), nylon (Ny), a polyethylene terephthalate 
(PET), A polybutylene terephthalate (PBT), a polyvinyl chloride (PVC), A polyvinylidene chloride 
(PVDC), polyvinyl alcohol (PVA), Ethylene vinyl alcohol (EVOH), a polycarbonate (PC), Polystyrene 
(PS), a polyacrylonitrile (PAN), an ethylene acrylic-acid copolymer (EAA), An ethylene methacrylic-acid 
copolymer (EMMA), an ethylene methyl acrylate copolymer (EMA), The resin film which consists of an 
ethylene methyl methacrylate copolymer (EMMA), an ethylene ethyl acrylate copolymer (EEA), a poly 
methyl pentene (PMP), etc. can be used. Since an adhesive property with a metal is increased especially, 
that to which these resins were made into base polymer, for example, the graft polymerization of the acid 
anhydrides, such as a maleic anhydride, was carried out is desirable. 

[0041] Although it is desirable to make thickness thin for a cell as much as possible fi-om small and a 
lightweight-ized viewpoint as for the aforementioned sealant film, in order to rotate a sealant resin to the 
circumference of the extemal lead terminal of a positive/negative pole enough, it is necessary to secure 
sufficient thickness. For this reason, when not using the adhesive insulation film mentioned later and the 
thickness of a sealant film sets thickness of the extemal lead terminal of a positive/negative pole to D, it is 
desirable to make it D/2 - D. Moreover, when using the adhesive insulation film mentioned later, when 
thickness of the extemal lead terminal of a positive/negative pole is set to D, it is desirable [ the thickness 
of a sealant film ] to make it D/7 - D. 

[0042] The foil of the aforementioned aluminum or an aluminium alloy acts as barrier which prevents 
transparency of the electrolytic solution or gas. 
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[0043] The organic resin film which has the rigidity of the aforementioned sheathing film has the fiinction 
to protect the foil of the aforementioned aluminum or an aluminiimi alloy, and to maintain the mechanical 
structure property of a cell. As this organic resin film, in order to carry out orientation of the polymer, for 
example, polyolefine system polymer, such as polyethylene (PE) which carried out biaxial stretching, and 
polypropylene (PP), a polyethylene terephthalate (PET), polyamides (PA), and these polyvinylidene 
chloride (PVDC) coat films can be used. 

[0044] In the cell conceming this invention, it permits making the adhesive insulation film 17 intervene 
between the extemal lead terminals 9 and 10 of the aforementioned positive/negative pole, and the sealant 
fihn 13 of the aforementioned sheathing fihn 1 1, as shown in drawing 3 . 

[0045] What is necessary is just to use the organic polymer whose melting point with the good adhesive 
property of the metal of an extemal lead terminal and the sealant film of a sheathing film is 1 15-175 
degrees C, having a property equivalent to a sealant, and a moldability as the aforementioned adhesive 
insulation fihn. Specifically, what added the acid anhydride to polyolefin resin, such as polyethylene and 
polypropylene, several% is desirable, and the film (henceforth a mallein-ized PP fihn) obtained by 
graft-izing a maleic anhydride several% especially in polypropylene is desirable. 
[0046] As for the thickness of the aforementioned adhesive insulation fihn, it is desirable to carry out to 
1/2 or more [ of the thickness of the aforementioned extemal lead terminal ]. 

[0047] In addition, as for the aforementioned adhesive insulation fihn, it is desirable to make it intervene 
between the extemal lead terminal of the aforementioned positive/negative pole and the aforementioned 
sheathing film so that the edge of the seal section of a sheathing film may be overflowed into 0.1 -5mm 
outside. Since distance (distance for insulation) of the aluminum arranged in the middle of a sheathing film 
by intervening an adhesive insulation film in such the state, or the foil of an aluminium alloy and an 
extemal lead terminal can be lengthened, it can prevent that a positive electrode and a negative electrode 
short-circuit through the aforementioned foil Moreover, since the bending stress of an extemal lead 
terminal can be eased with the aforementioned adhesive insulation film, the effect which can suppress 
firacture by the repeat of bending of the extemal lead terminal in a sheathing film edge can also be 
demonstrated. If the flash length of the aforementioned adhesive insulation film is set to less than 0.1mm, it 
will become difficult to fiiUy demonstrate the extended effect of the distance for insulation. On the other 
hand, if the flash length of tihe aforementioned adhesive insulation fihn exceeds 5mm, in case a cell will be 
pack-ized, there is a possibility of becoming obstructive. 

[0048] although the aforementioned adhesive insulation fihn may differ from the sealant film -- the thing 
of the same system - if the thing of the same material is fiuther completely used, the circumference of the 
extemal lead terminal of a positive/negative pole is homogeneous, and can reaUze rehable closure structure 

[0049] Next, the manufacture method of the thin shape nonaqueous electrolyte rechargeable battery 
mentioned above is explained. 

[0050] First, the negative-electrode active material layer containing the positive electrode where the 
positive-active-material layer containing an active material and a binder was supported by for example, 
charge collector both sides, separator, an active material, and a binder winds spirally the negative electrode 
and separator which were supported by for example, charge collector both sides, and produces a 
cylinder-like power generation element mostly. In addition, an extemal lead terminal is connected to a 
positive/negative pole by welding at the time of this winding. 

[0051] Subsequently, the poAver generation element of the shape of an acquired cylinder is fabricated, and 
it is made the shape of flat. It continues, it is more slighfly [ than the long side of the aforementioned power 
generation element ] long, and the cup type sheathing fihn material of the double fold which has the size of 
the length of the shorter side, for example, double precision, is prepared, and it contains so that the side of 
the extemal lead terminals 9 and 10 and opposite side may be located in the power generation element 1 of 
the shape of flat [ aforementioned ] in the cup 12 of this sheathing film material 18 at the bending section 
of the aforementioned material, as shown in drawing 4 You may make an adhesive insulation film placed 
between the contact portions of the aforementioned sheathing film material and the aforementioned 
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external lead terminal if needed at this time. It pulls, and it continues, the heat seal of the left end section of 
the aforementioned material 18 corresponding to the long side of the aforementioned power generation 
element 1 and the edge of the aforementioned material 18 corresponding to the extension side of the 
aforementioned extemal lead terminals 9 and 10 is carried out, and the seal section is formed. Then, 
nonaqueous electrolyte is poured in through the non-seal section of the aforementioned sheathing fihn 
material, the heat seal of the non-seal section is carried out, and the thin shape nonaqueous electrolyte 
rechargeable battery which shows an excessive sheathing film material to drawing 1 mentioned above by 
carrying out decision removal is manufactxired. 

[0052] Without an outside fihn like the nylon of a sheathing fihn material press welding [ which is used at 
the time of a heat seal ] by carrying out at 180 degrees C - 240 degrees C, the heat seal of the 
aforementioned sheathing film material can perform completely adhesion of an extemal lead terminal, a 
sealant film, and sealant films, and can perform sufficient closure of the electrolytic solution which oozes 
out and is not **. If heat seal temperature is made into less than 180 degrees C, neither a sealant film nor 
an adhesive insulation film will fUse enough, but it will become difficult to perform sufficient heat seal. On 
the other hand, if heat seal temperature exceeds 240 degrees C, the flow of a sealant film or an adhesive 
insulation fihn will become large too much, a sheathing film welds [ press ] and there is a possibility that 
melting of the resin system film of a sheathing fihn may arise. 

[0053] In addition, the thin shape nonaqueous electrolyte rechargeable battery shown in drawing 1 and 
drawing 2 which were mentioned above winds a positive electrode, separator, and a negative electrode, and 
although the power generation element made into the shape of flat by fabrication was used, you may use 
the power generation element of the structure which carried out the laminating of a positive electrode, 
separator, and the negative electrode. 

[0054] Moreover, the thing of not only a cup type but a pouch and pyro structure may be used for the 
aforementioned sheathing film. 

[0055] The separator with which the cell of this invention intervened between the positive electrode, the 
negative electrode, and these positive/negative pole as explained above. It has the power generation 
element which has the extemal lead terminal electrically connected to the aforementioned positive/negative 
pole, respectively. In the cell of the structure where contained this power generation element on the 
sheathing fihn, and pasted up with each aforementioned extemal lead terminal as if the heat seal of the 
periphery which the aforementioned sheathing film opened wide is carried out and it is closed, and these 
noses of cam were made to extend to the exterior of the aforementioned sheathing film The perimeter side 
in the extemal lead terminal by the side of a positive electrode at least which contacts the aforementioned 
sheathing fihn at least has the oxide film of the porosity formed in the fi-ont face of chemical preparation 
among the aforementioned extemal lead terminals. 

[0056] According to such composition, in the perimeter side in the extemal lead terminal by the side of a 
positive electrode at least which contacts the aforementioned sheathing film at least For example, since the 
oxide film of the porosity of the letter of puncturing in which height has much saUents of about lOOOnm of 
numbers fi"om several nm is formed, In the seal section of the aforementioned sheathing film, the bond 
strength between the aforementioned extemal lead terminal and the sealant film of a sheathing film can be 
improved, and the power generation element inside the aforementioned sheathing film and the electrolytic 
solution can be closed good. Consequently, since it can prevent that the electrolytic solution oozes out firom 
the seal section of the aforementioned sheathing film with which the aforementioned extemal lead terminal 
extended, while being able to prevent the corrosion of an extemal lead terminal, a highly efficient cell can 
be obtained. 

[0057] In addition, as surface treatment, it is optimal to form the oxide film which consists of a porous 
alumina by the chemical preparation by medical fluids, such as etching and anodic oxidation, and the 
chemical preparation according to a medical fluid like this invention although there is physical processing 
of the blast processing which a particle is made to collide with an extemal lead terminal, and damages a 
front face. In case this carries out thermocompression bonding of the sheathing fihn, since the viscosity of 
the melt of the sealant film of a sheathing film or an adhesive insulation fihn is high, it is because it is 
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difficult to wet the whole surface of metal of an external lead terminal in the coarse field formed by 
physical processing. 

[0058] Moreover, although a double-width field can be processed when carrying out surface treatment of 
the thin metal plate physically like the extemal lead terminal of a positive/negative pole, in a 
strip-of-paper-like lead terminal, it is not easy to throw a particle at the cross section of the thickness 
direction, and the processing itself is difficult. On the other hand, according to the chemical preparation by 
medical fluid like this invention, it becomes possible like an extemal lead terminal to form the oxide film 
of uniform porosity also in what has a cross section thin thickness and small over a perimeter. Moreover, 
surface irregularity is hundreds of at most nm order, as mentioned already, and since an activity interface is 
formed, wettability with the melt of the aforementioned sealant film is good, and can obtain a firm bonded 
structure to an extemal lead terminal. 

[0059] Furthermore, since the wraparound nature of the melt of the adhesive insulation film to the 
circumference of an extemal lead terminal becomes good compared with the case where the sealant fibn 
and extemal lead terminal of a sheathing fibn are pasted up directly when thermocompression bonding is 
carried out by intervening an adhesive insulation film between the extemal lead terminal of the 
aforementioned positive/negative pole, and the aforementioned sheathing film, it can prevent an opening 
portion arising to the circumference of an extemal lead terminal. Consequently, since a sheathing film can 
be stuck to an extemal lead terminal still more firmly, the corrosion and cell performance degradation of an 
extemal lead terminal resulting fi*om the leakage of the electrolytic solution can be prevented. 
[0060] the melt should flow in only with the sealant film located in the inside of a sheathing fihn by 
making the melting point of an adhesive insulation film into 1 15-175 degrees C, and setting up more highly 
than this the temperature of the press head at the time of closure especially, ~ since it can close more 
completely by making a melt flow also into the big gap which is not easily, the electrolytic solution oozes, 
** is prevented and a cell with high reliance monostromatic reliability can be offered 
[0061] In addition, in order to bury a big opening only with a sealant fihn, a sealant fihn must be thickened 
and, as a result, a sheathing film becomes disadvantageous to become thick and to attain the thin shape and 
lightweight-ization of a cell. Moreover, if heating pressurization is carried out by the big load in order to 
close the extemal lead terminal of a positive/negative pole enough, a sealant film will flow too much, it 
will become thin [ a sealant film ] too much, the extemal lead terminal of a positive/negative pole, the 
aluminum of a sheathing film, or the foil of an aluminium alloy will be contacted, and a short circuit will 
occur. The aforementioned fault is cancelable by intervening an adhesive insulation film between the 
extemal lead terminal of the aforementioned positive/negative pole, and the aforementioned sheathing film 
like this invention. 
[0062] 

[Example] With reference to the drawing which mentioned the example concerning this invention above 
hereafter, it explains in detail. 
[0063] (Example 1) 

After carrying out uniform shear stirring of the polyvinylidene-fluoride (tradename [ by the Kureha 
chemistry company ];# 1 100) 3 weight section as the graphite (Lonza KS6) 6 weight section and a binder 
as a <production of positive electrodO positive active material as the LiCoSnO.020289 weight section of 3 
micrometers of mean particle diameters, and an electric conduction filler in addition to the N-methyl 
pyrrolidone 25 weight section which is a solvent, it distributed using the bead mill and the 
positive-electrode slurry was prepared. The viscosity of the appearance of this slurry was 7500 mPa-s. It 
continued and this positive-electrode slurry was uniformly made into both sides of a band-like aluminum 
foil with a thickness of 20 micrometers which is a charge collector with **, the solvent was dried and 
pressing was fiirther carried out with the roll-press machine. The band-like positive electrode was produced 
by cutting the obtained positive-electrode original fabric in a predetermined size. The extemal lead 
terminal made fi-om aluminum by the side of a positive electrode was attached in the end of the charge 
collector of this positive electrode by welding. This extemal lead terminal has the composition which 
formed the porous oxide film in the fi"ont face by the chemical preparation which rinses it in the 24-degree 
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C phosphoric acid solution of 100 g/L after anodizing an aluminum plate (1-N30 material of JIS H 4160) 
with the thickness of O.lmm, a width of face [ of 5mm ], and a length of SOmm for 25 minutes in lOV, and 
is dried. 

[0064] The scale-like graphite 50 weight siection was distributed in the <production of negative electrode> 
carboxymethyl-cellulose 1.5 weight section, and the masterbatch paint of carbon was produced. 50 weight 
sections addition of the fibrous carbon material was carried out, and it scattered to these dispersion liquid a 
sheared part similarly, and the styrene-butadiene-rubber latex 2.4 weight section was added further, 
uniform mixture stirring was carried out, and the negative-electrode slurry was prepared. The viscosity of 
the appearance of this slurry was 4500 mPa-s. It continued, this negative-electrode slurry was uniformly 
applied to both sides of band-like copper foil with a thickness of 10 micrometers which is a charge 
collector, the solvent was dried, and piressing was further carried out with the roll-press machine. The 
negative electrode 8 band-like by cutting the obtained negative-electrode original fabric in a predetermined 
size was produced. The external lead terminal with the thickness of O.lmm, a width of face [ of 5mm ], and 
a length of 50mm made from nickel was attached in the end of the charge collector of this negative 
electrode by welding. 

[0065] Subsequently, the laminating of the aforementioned band-like positive electrode and the band-like 
negative electrode was. carried out to the sequence of a positive electrode / separator / negative electrode / 
separator through the separator with which 25 micrometers is thin and air permeability consists [ porosity ] 
of 500sec(s) / a fine porous membrane made from 100 cc polyethylene 40%, they were spirally wound with 
the cross-section elliptical winding core, were further compressed and fabricated by the hydraulic press, 
and the flat-like power generation element was produced. 

[0066] Subsequently, the forming punch from the aforementioned mallein-ized PP film side and the 
forming die were used through urethane system adhesives at the laminating and the pasted-up sheathing 
film material in this sequence, the heating press of an extension nylon film with a thickness of 25 
micrometers, an aluminum foil (8079 material of JIS H 4160) with a thickness of 40 micrometers, and the 
mallein-ized PP film (sealant film) with a thickness of 70 micrometers was carried out, and the cup was 
formed. In addition, the melting point of the aforementioned mallein-ized PP film is 138 degrees C. It 
continued and this was cut in the shape of a strip of paper, and 180 degrees was bent at the shorter side side 
fabrication edge of the cup of a sheathing film material so that a mallein-ized PP film plane might counter 
inside. As shown in drawing 4 mentioned above, it produced by the aforementioned method in the cup 12 
of the sheathing film material 18, vacuum stoving was beforehand carried out at 60 degrees C, and it 
contained so that the extemal lead terminals 9 and 10 of a positive/negative pole might project the flat-like 
power generation element 1 from which moisture was removed so that it might be set to 300 ppm or less to 
the exterior of the sheathing film material 18. By the press head (not shown) heated at 210 degrees C in this 
state, it pressurized for 4 seconds, the extemal lead terminal 9.10 of a positive/negative pole, a mallein-ized 
PP film, and mallein-ized PP films were pasted up, and seal section 16b was formed. By the press head 
(not shown) heated at 210 degrees C, the portion by the side of the long side of the sheathing film material 
18 in which the extemal lead terminals 9 and 10 of a positive/negative pole do not exist was also 
pressurized for 4 seconds, pasted up mallein-ized PP films, and formed seal section 16a. Even if such heat 
seal sequence carries out whether you are ** et al. to even when it is simultaneous previously, it is not 
cared about. 

[0067] It let a part for the long side flank by which the sheathing film material 18 was opened wide pass, 
and the electrolytic solution was poured in and infiltrated under the vacuum. What added LiBF4 so that it 
might be set to 1.5 mols / L, and added vinylene carbonate 0.5% of the weight further to the solvent of 
EC/gamma-BL =1/3 (volume ratio) as this electrolytic solution was used. By then, the press head (not 
shown) which heated the non-seal section at 210 degrees C Pressurize for 4 seconds, paste up mallein-ized 
PP films, and seal section 16c is formed. Capacity manufactured [ the outside size shown in drawing 1 and 
drawing 2 which were mentioned above by carrying out decision removal of the excessive sheathing film 
material portion ] the thin shape cell of 530mAh(s) (0.2C electric discharge) in 3.6mm in thickness, width 
of face of 35mm, and a height of 62mm. 
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[0068] (Example 2) The same thin shape cell as an example 1 was manufactured except having used what 
formed the porous oxide film in the fi-ont face by the chemical preparation which rinses it in the 24-degree 
C sulfuric-acid solution of 100 g/L as an external lead terminal by the side of a positive electrode after 
anodizing the same aluminum plate (1-N30 material of JISH 4160) as an example 1 for 25 minutes in 1 5V, 
and is dried, 

[0069] (Example 3) The same thin shape cell as an example 1 was manufactured except having used what 
formed the porous oxide film in the front face by the chemical preparation which rinses it in the 24-degree 
C chromic-acid solution liquid of 75 g/L as an external lead terminal by the side of a positive electrode 
after anodizing the same aluminum plate (1-N30 material of JISH 4160) as an example 1 for 25 minutes in 
20V, and is dried; 

[0070] (Example 4) The same thin shape cell as an example 1 was manufactured except having used what 
formed the porous oxide film in the fi-ont face by the chemical preparation which rinses the same alimiinum 
plate (1-N30 material of JISH 4160) as an example 1 as an external lead terminal by the side of a positive 
electrode after being under the caustic-soda water of 30-degree C 140 g/L, and is dried. 
[0071] As an extemal lead terminal by the side of a positive electrode, a sodium dichromate / sulfixric acid / 
water makes the solution of 3/30/100 the temperature of 65 degrees C for the same alxmiinum plate (1-N30 
material of JISH 4160) as an example 1 with mass water. (Example 5) After being inmiersed into this 
solution for 20 minutes, the same thin shape cell as an example 1 was manufactured except having used 
what formed the porous oxide film in the fi-ont face by the chemical preparation rinsed and dried. 
[0072] (Example 1 of comparison) As an extemal lead terminal by the side of a positive electrode, the 
same thin shape cell as an example 1 was manufactured except having used the unsettled aluminum plate 
(1-N30 material of JIS H 4160) with the thickness of 0.1mm, a width of face [ of 5mm ], and a length of 
50mm. 

[0073] (Example 2 of comparison) After the mean particle diameter's having injected the powder of the 
alumina which is 37 micrometers as an extemal lead terminal by the side of a positive electrode using the 
air gun to the aluminum plate (1-N30 material of JIS H 4160) with the thickness of 0.1mm, a width of face 
[ of 500mm ], and a length of 50mm and damaging a fi-ont face, the same thin shape cell as an example 1 
was manufactured except having used what was cut in width of face of 5mm, and length of 50mm. 
[0074] The contact angle when hanging down pure water to the extemal lead terminal by the side of the 
positive electrode used for the examples 1-5 and the examples 1 and 2 of comparison which were acquired 
was measured with the contact angle plan (C A-P type by consonance interface science incorporated 
company). The result is shown in the following table 1 . 

[0075] Moreover, it is JIS about jointing of the extemal lead terminal by the side of the positive electrode 

in examples 1-5 and the examples 1 and 2 of comparison, and a mallein-ized PP film. K The peel adhesion 

was measiu"ed according to T ablation of 6854. The result is shown in Table 1 . 

[0076] Furthermore, the corrosion situation after one-week neglect and change of capacity were 

investigated in RH atmosphere 90% at 65 degrees C about the thin shape cell of examples 1-5 and the 

examples 1 and 2 of comparison. The result is shown in Table 1. 

[0077] 
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[0078] As for each extemal lead terminal by the side of the positive electrode of the examples 1-5 which 
performed chemical preparation with the medical fluid and formed the porous oxide film in the front face 
so that clearly firom the aforementioned table 1, it turns out unsettled and that a contact angle is as small as 



10 of 13 



5/23/03 5:17 PM 



http://wvw4.ipdljpo.gojp/cgi-biiVtran_web_cgi_eije 



40 degrees or less compared with the positive-electrode side external lead terminal of the examples 1 and 2 
of comparison which carried out the blast by the alumina particle, the activity front face is formed, and 
wettability is improved. 

[0079] Moreover, it turns out that the positive-electrode side external lead terminal of a peel adhesion 
which carried out the blast by the alumina particle of the example 2 of comparison is the highest so that 
clearly from the aforementioned table 1, and the unsettled positive-electrode side external lead terminal of 
the example 1 of comparison has the lowest positive-electrode side external lead terminal by the medical 
fluid of examples 1-5 by which the chemical treatment was carried out following this. 
[0080] Furthermore, it tums out that the white sludge was observed on the aluminum front face of the 
positive-electrode side extemal lead terminal which projected from the sheathing film by the thin shape cell 
of the example 2 of comparison which has the positive-electrode side extemal lead terminal which carried 
out blast processing by the thin shape cell and alumina particle of the example 1 of comparison which have 
an unsettled positive-electrode side extemal lead terminal, corrosion has occurred so that clearly from the 
aforementioned table 1 , ^d capacity falls. 

[0081] On the other hand, by the thin shape cell of the examples 1-5 which have the positive-electrode side 
extemal lead terminal which performed chemical preparation with the medical fluid and formed the porous 
oxide film in the front face, there is no generating of corrosion and most capacity falls had not occurred. 
[0082] It is thought that the unsettled positive-electrode side extemal lead terminal used in the example 1 
of comparison did not have enough adhesion, the interface of the sealant film of a sheathing film and the 
aluminum of a positive-electrode extemal lead terminal was sewn, and the electrolytic solution oozed from 
the above result. Moreover, although the positive-electrode side extemal lead terminal which the inorganic 
substance particle was made to collide and carried out surface treatment to the front face used in the 
example 2 of comparison can improve adhesive strength, the electrolytic solution oozes out and there is no 
effect of prevention, the melt of the sealant film which this has that surface treatment of the thin-slice 
section of thickness has not been performed and too large surface roughness, and constitutes a sheathing 
film should flow in ~ it originates in that there is nothing, a minute opening generates, and it is considered 
for the electrolytic solution to ooze from these portions 

[0083] (Examples 6-10) The thin shape cell shown in drawing 4 by the same method as examples 1-5 was 
manufactured except having changed into 230 degrees C the closure temperature (heat seal) conditions of a 
part that changed the component of a sheathing film and an extemal lead terminal intervened fiirther using 

an adhesive insulation film, from 210 degrees C. 

[0084] That is, the sheathing film used the laminating and the pasted-up thing for the PET film with a 
thickness of 16 micrometers, the aluminum foil (8079 material of JIS H 4160) with a thickness of 40 
micrometers, and the non-extended polypropylene (CPP) [sealant film] film with a thickness of 30 
micrometers through urethane system acUiesives in this sequence. In addition, the melting point of CPP is 
168 degrees C. 

[0085] Moreover, 2mm outside was made to protmde the mallein-ized PP film (adhesive insulation fikn) 

whose melting point is 168 degrees C from a sheathing film edge between a sheathing film and the extemal 

lead terminal of a positive/negative pole at 70 micrometers in thickness, and it inserted. 

[0086] (Example 3 of comparison) The thin shape cell was manufactured by the same method as examples 

6-10 except having used the same extemal lead terminal as the example 1 of comparison. 

[0087] (Example 4 of comparison) The thin shape cell was manufactured by the same method as examples 

6-10 except having used the same extemal lead terminal as the example 2 of comparison. 

[0088] After repeating the thermo cycle which holds Ih of thin shape cells of the acquired examples 6-10 

and the examples 3 and 4 of comparison at -25 degrees C, and is held Ih at +60 degrees C 100 times, the 

corrosion situation after one-week neglect and change of capacity were investigated in RH atmosphere 90% 

at 65 degrees C. The result is shown in Tablis 2. 

[0089] 

[Table 2] 
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[0090] It turns out that the white sludge was observed on the aluminum front face of the positive-electrode 
side external lead terminal which projected from the sheathing film by the thin shape cell of the example 4 
of comparison which has the positive-electrode side external lead terminal which carried out blast 
processing by the thin shape cell and alumina particle of the example 3 of comparison which have an 
unsettled positive-electrode side extemal lead terminal, corrosion has occurred so that clearly from the 
aforementioned table 2, and capacity falls. 

[0091] On the other hand, by the thin shape cell of the examples 6-10 which it has [ examples ] the 
positive-electrode side extemal lead terminal which performed chemical preparation with the medical fluid 
and formed the porous oxide film in the front face, and made the adhesive insulation film intervene 
between a sheathing film and the aforementioned extemal lead terminal, after carrying out a thermo-cycle 
examination and a porosity test by the aforementioned severe condition, there is no generating of corrosion 
and a capacity fall had not occurred, either. By inserting an adhesive insulation film in an extemal lead 
terminal, on the occasion of a heat seal, the melt of an adhesive insulation film flows in and fills to the big 
opening made between an extemal lead terminal and the sealant film of a sheathing film, the electrolytic 
solution oozes out, and this is because [ which is not ] closure is possible enough **. Moreover, it is 
because there was little degradation by exanlination by using a suitable positive electrode, a negative 
electrode, the electrolytic solution, and separator that whose capacity maintenance factor after an 
examination was high while closure is enough. 

[0092] (Examples 11-15) The thin shape cell shovra in drawing 4 by the same method as examples 1-5 was 
manufactured as the sealant film of a sheathing film, and an adhesive insulation film except thickness 
having changed into 230 degrees C the closure temperature (heat seal) conditions of a part that an extemal 
lead terminal intervened fiuther by 30 micrometers and 70 micrometers using the mallein-ized PP film 
whose melting point is 168 degrees C, respectively, from 210 degrees C. In addition, between the sheathing 
film and the extemal lead terminal of a positive/negative pole, from the sheathing film edge, the adhesive 
insulation film was made to protmde into 2mm outside, and was inserted. 

[0093] (Example 5 of comparison) The thin shape cell was manufactured by the same method as examples 

11-15 except having used the same extemal lead terminal as the example 1 of comparison. 

[0094] (Example 6 of comparison) The thin shape cell was manufactured by the same method as examples 

11-15 except having used the same extemal lead terminal as the example 2 of comparison. 

[0095] After repeating the thermo cycle which holds Ih of thin shape cells of the acquired examples 11-15 

and the examples 5 and 6 of comparison at -25 degrees C, and is held Ih at +60 degrees C 100 times, the 

corrosion situation after one- week neglect and change of capacity were investigated in RH atmosphere 90% 

at 65 degrees C. The result is shovm in Table 3. 

[0096] 
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12 


13 


14 


15 


6 


6 




m 


m 


m 


m 


m 






m (96) 


02 


90 


03 


04 


05 


66 


75 



[0097] By the thin shape cell of the examples 11-15 which it has [ examples ] the positive-electrode side 
extemal lead terminal which performed chemical preparation with the medical fluid and formed the porous 
oxide film in the front face so that clearly from the aforementioned table 3, and made the adhesive 
insulation film intervene between a sheathing fibn and the aforementioned extemal lead terminal, it turns 
out that there is no generating of corrosion after carrying out a thermo-cycle examination and a porosity test 
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by the aforementioned severe condition, and the capacity maintenance factor is improving compared with 
the thin shape cell of examples 6-10. This is considered because eye the material hatchet with same 
adhesive insulation film and sealant film and firmer closure were performed. 
[0098] 

[Effect of the Invention] As more than explained, according to this invention, adhesion with a sheathing 
film can be improved by performing chemical preparation for a positive-electrode side extemal lead 
terminal with a medical fluid, and forming a porous oxide fihn in a fi'ont face, and the cell which has the 
outstanding high performance of a capacity maintenance factor can be offered, without producing the 
corrosion of a positive-electrode side extemal lead terminal, as a result a disconnection fault, since it can 
prevent that the electrolytic solution in a sheathing fibn oozes. 



[Translation done.] 
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(57) [S*^)} 

[ mm ] ^ms^ciEft »^ 6 }im 3 n/c^gp y - k 
(DM)!* L fcjsasi5=&*4it-r ^ i i 4> , Mia^il-gp y - 




* in^ — 



1 

r-&i»««ifB|gcDa?tfe, 

tfi-cusm^tfcjcoss^iia^nri^sci^iNFfit^ 20 

[itsaiB] B^iaIEM!IQ)^i:S^5';-K^^^». rjus 
A7i<?§?g4"^©ffiiSic J; n RB^aas nri* i 

:f- h >; "5 AteJ:0'KS^A^6nc^*:^jg*'^<Da«iCj; 0 

' C 7 ] Buf BiESI9J©5^S|3 'J - KS^ » . 7;U 3 
-'?AS/cW7;l'5-'^A^^>!)iiE.f'P6ri. «7jc<tOS 

ifU- h7 -f ;UA$/c(*:^-Ya>7 ;UA/ 40 

U^f-u^if u- hr? -^;^A$/ctt:^-^a>7 ^ ;l/A/ 
7;u s - ■) AIS* /cB7;l' $ ^ A^^fe?i/«iEf#'J< 'J 

J|7^;l/A<b©KK:S«tt«S#7 ^;l/A%:A-a3ii-fcC 50 



1^1120 0 1 -84 9,9 3 
2 

1 1 ] mammmmy ■< )\'J^(owl^m. 1 

1 S-C-^-l 7 5*Cr*SCi*#iti^Si8*«l OiB 

tS©®tfeo 

Ci**ra 1 2 ] mmmmw&my ^ )^Mt. jj< «; =}- u 

[fl^ra 1 3 ] iiiS31-i^7 ^ JbAOgf^Ji^ JUA t 

ml^^mmv -f ;l'Ac!:©WH*5|^--C.*?.Ci^# 

Sifr^iS*^! 0IBlS©fl?feo 

{nam 14] B5iB^i4«ig^7 ^ ^lACj:, m^s^^ 

'J- Kffi^^tcSJfBil-S^ ^ JbA^gP^i^O. 1 ~5mm 
«10iB«©«?fe. 

Clll*a 1 5 ] if8B«!?jttt, x^u>*-^>- V 

fcJ;i>'T - -^5^ a 7 ^ h ^C^^jSglfcEg-? {mm. 'J 
9^ A©^«H?:iJ»? C i *!RFii i T 

611*311 SBtS©mjl6. 

{mm 1 6 1 fiiBiDs^B. $e>(ctr- u>*^-^ 

iS^^l 5iatt©Stf6. 

Wb^^^^> :ft@Br5=^Wiur'j9^'i'A?:F-7- 
a 1 iBiSgcmvi!!. 

[ii:J?^ 18] mFlB '}9^K^m\t^ftt, L i . C 
o.Sn.O, (/cfcL. X. y. zB. 0. 05^ 
x^l. 10> O. Sb^y^l. 0 0> 0. 001^ 

z ^ 0 . 10 ^n^r) (ctrat) S tis c i ^mm.tiri> 
[11*5 1 9 ] Hfria^^7 -f Ji/ AK:t^±§ tifcHtiias 

*^SAi 3 0 0 p p mWTr* i>Ct. 

<b-r«tf*^ifiBt8©m 

[^iJ«©B«IB^tSii«] 
[000 1 ] 

[0002] 

B> /j^ft. 6S{b. ^'csa-fb. -mm\t. 

LfcO, m?ffe©?f^S?:affi*>P)7^l'5-'?Affi{CRA 
[0.00 3] Cih^.©?fe#-Ci*/cjiS)iU--i 



3 

[0004] miaiES^Hfett. AftefJ{CBiE@fcJ:0'fi 

[0005] BiisBit^7 -{ -iwAj*. -Wicnwrn^i^-^ 
©)i jg* 1% <■ c .i Ai-c ^ 5 ?f I » . Jta©/J^ § I, > r ;u 5 

ttSfflfcW. h - h -f jUA 20 

[0006] friBii-s^7 4 )\^mmsywmm-o ^ 

ibrtt. f^flfjK:Kiei6]3*iirc!j<';x5^u> (pe) 
•^;l<';:7*ob>> (PP) yv 
A. (PET) 7-f;l'A, 

!j<';r5 K (PA) :7^;l'A3!»ifi^tons. >'^•'JT*^tL 
r«> -fl2ccTJi'$-'5AS*^€et)n5, fliria^g^^ 

-CAj:t,>;ji>;-7'cjfu> (PP) ^(DiffV^u^ ^ >3^7 
-r;i/A*sffl»,»?)hri»^. 30 

[0007] 

^ji'A^ffii»4S?Mm?fer«i'1-S7 ^;UAi^ffiij 
©5^— 7»7 Y;l'A<b^lI*>P»^j:Si^S|jy- hWi 

hWi^^7 ^ ^I'Aioi^^^H^fflo-ri'^gptc 

ofc. 4${CiE»Cffiffl3n.5T>'l'S::^>5AW7-^g^i:S 
I&L.TA 1 F3 • 3H.0. A 1 F (OH) AlO 

(OH) ^ic^mmm^Ki^ 

[0008] *«^B. #6IIS«©^g|5U - Kffi^^ (!^ 

©ji-sp'j- hw) ^ ji^Atmrnmrn^-c 

[0009] *^HJ«. f£mSS©iE:ftffi*> 
/ci1-SI5i;-KJgiF<ti1-^7^JUA<b©1!g3||14«r<t»)-)l 50 
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[0010] 

St> n%t. cn6iEaWc/^^E3t^/fc■fe>'^•^-:^' 

isns^ ^ jUA©il.gpK:gffl 3 ti-/cfl|jg©^?fe«:*$i» 

r . pIB^I-SB 'J - KSS^© ^ ^ . fi>^j: < i iiEWiJ©i^ 
SB"; K^^=-K:tettS'J>i^j: < i ^>BuiE51-S7 v ^I'A'CS 

^^?L«©K{b)i'&«-r s c i -r 4>©r*So 
[0 0 1 1] *^B^{c^^s?ife{c*ji^r, HiiiaEMffi© 

[00 12] 

[ 0 0 1 3 ] a 1 tt. ss^^7kmi!??sn>xs?iit%jn-ri4 

m0> S2Wlll©II-ll^(c?&^SfrfflBT'^>^„ 
[0014] ^m^SR Ui, 01 m 2Cc^r J; ^ CcW 

3©iS|ffl(C}iJ#3nfciEffi4 i -fe.'-JU-a? 5 irS^Hfc 

}t3n/c*@8<!:■fe>'^•^-^'5i?:^0#t^cc^ilsIc.. a 

«iB!3t^fcM■gU'J-Hffi^^9. 1 0«. -eti-enSSIB^ 

n^'J- FS^-©^.^. 7.;l'5:::.>5A*/cttT;l/5:=."5 

A^*>?,/j:aiEffi«iJ©Ji-aJ'; - F«^9 tt^-rs^i- 
^7 ^ ^bAiSMTS^Uffltc^b^WMffiK: J: 0 ^?L« 
©^{b)i*5?FJ)iK3nrt>^„ 
[0015] mimmsm i a i (ctk-t j: -5 icm^ 

tt20*T«3©*-;'7'M{1«7^;UAl l©*77*12rt 
fc-e©fff *tfS|5*3Bfiia^ms^ 1 (Dmti^^ V - 

9 . 10 tma 3 nfcffli jffi ijssti!ii©MffliiJ{c&@-r s 

i^cca^^fjiSnrtiS. c©{l-g7^;bAi i«. 0 
2{cm"r J: ^K:rtffliJK:fia-rse^-7> h 7 ^ ;|/A i 

3^ 7;l'5^'?A$fc«T-'l'$-'i'A^©|gl 4te<£ 

1 o©}SWfflK)lff[£:;-r 5 3 rxommt. «iia'>- 7 > h 
7-<;PA 1 3|Bl±?:^'>-;l'fC*¥*l^«:5SI±IL/fci-' 
-;l/g|51 6 a ,1 6 b ,1 6 c*!iJ^^Sia, C4a?>©i^- 
^USIJl 6 a , 1 6 b , 1 6 c KJ: 9trriB»«S3Rl SttP 
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1 rtgPfc Jrcmiei'-^l'SB 1 6 a , 1 6 b , 1 6 c VHn 
[0 0 16KXK:. i[fBiES4. -fe^su-ifS. 
[0017] i[iaiEffi4«. t?!l^{i*«#3©Hffl{Cg 10 

[0018] m^ismwb bx\t. mx\t7)v % 

[0019] frldffiigJHt i4^Jl/=P-^S©ig 

oO,, L i N i Oj< L i , N i , C Oj.yO, (fc/c 20 

<K 0. 7<y<l. OTASo )> Li.Co,Sn 
.0, X. y. ztt#^0. 0 5^x5 1. 1 

0, 0. 85^y^l. 00, 0. OOl^z^O. 1 

MJ^#H«T-e6 0 o~ 1 0 0 0 -com. 
t?jSlfiS^4C<bK:j:0f*SCi*sr-tS. L i 30 

xCo,Sn.O, (/t/cL/. X, y. z»§^0. 0 5^ 

x^l. 10, 0. 85^y^l. 00, 0. 001^ 

z^o. \o<D^^m.t, ) «. 'ps.(DSn<DmtmL^ 

i^-'f i';i'!Hftt<Dgn/cm*5»e>n.s„ o. ooi 
^z^o. lOiL-fccDW, z*o. 00 i*?iitc-r.s 

[0 02 0 ] Bffiate#^Ii brtt, M^{i*';7-h57 
;l':i-px5=-U> (PTFE) , ;i< 7 -^{bb*::- U r> 40 
(PVDF), x5^U>-7'Oh-U>.-t^x>ft«^ft 
(EPDM) , X5^l/>-:/3fiPx>d^A (SBR) ^ 

[0 02 1] mtisEmmii»micit, mkitr-^^\^y 

[0022 ] BirBB-fe/SU-af5iL/-C«, 0i|xtf:J<';x 
^'U^. X^U^-^'P fP>ita^ 
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[0023] ifiafiffis «, amft? owiitcrgi^fc 

[0024] Bi)ia«mf*i L-CJt, - 

[0 02 5] m^immmt, •j^^-^A^K-^'-sjiK- 
[0026] ir^^SiJi urtt. Vi^it^> >; f- f- 7:7 

;U^ax5^U'>, !}<";fc;-llr>7Jl':ta-7-Y.K, X5^ 
x>=fA, *;i'!j^"^~»?-;H2;l'D-v^^©^«^J?:# 

[0027 ] ifi3^N7Ksi»?t». mwm^mmvm 

[0028] ^mnt m^^mi^xmo a 
(L ic 10,) , my yitmwi'j^'yi^ (lib 

F,) , /N^-^fbjPM'i^^-^A (L i PFJ . :f^yyit 
HtS^y^^'^^A (L i As F.) , h ';7JUJ|-Py 
;^;1'*>®{';9^'!>A (L i CF.SO,) , LiN(CF 
3SO,),. Vf'^J^i^7.[b-yMtU-2:fy\'- 

1 — ^>•fe•>-x;^>^:^ h (2-) ] #1/— 

[0 02 9] ^N^^ffilitTtt, m«T-:/5^P^i' 
h>, xg^u>*-*;*- h, :/afU>3!;-!)?4^- 

h, i>x?-ji/*-jKt^- h, y ^■;^xg^;^*--}^^^- 
K 1, 2-i>y h + J^xi?>, 1. 2-5^xh=t^s/x 

rxv-;l/, i^^x;^f-;l', 7'n f:i->iix;^f-;l/^5r 

[0030] irtB^^^^tfWHffiB^JBK©?*^^, . 

0. 5f:)i/L&i}ii,c-ri>ct*m^LiK 

[ 0 0 3 1 ] ^mmm^pommt tx. imm 

r&Sai'S)B|g©^^5'fflO»|att{C<l>7!»s, iSttSK 

(WTECil^^) , T-:?'^D^^|-> 
(r-BLiC^^) fciy-'L i BF, i)^^tj:i,mmmt 
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^- hm<omjami{}>m (o. 2^1 o««%) mib 

k:$S!^c@($mfi?swffi ( s E I ) mm^ti. %mm 

^. Ajfe, L i B F , ©8S*n«»^«Mifi(c*f u r 0 . 

[0032] frfa«)BfS(Dfi!!{c, nj^jg^^vis itfciSi 
[0033] m^^fA^^mmt Lxm\.^i>-m^={- 

[0034] IfifH^I-SB';- h-SSi^(DWif4W> Effi5!>3r;l' 

{C^gtH'T'So a!/c> U;^OSUS2 94 2 

[0035] Lfc*3o-C. EHiJOi^gP-j - FS^Wlit 

[ 0 0 3 6 ] s fc, nm!\09]-si - KJSdPtti^i 

[ 0 0 3 7 ] TJUS :::-'5A*jJ:(:>:t;1'5-') 
b<«l 0~1 00 OnmKTSCiAJSaLl*. 
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[0038] C©j:^^c{b^W^5a*aitT», f?i|^ 
« < 1 ) 10 0 z/l.(mW^mSP? 1 0 V-ecDKBfiBi! 

(2) 1 OOg/LCDSSir*^*! SV-CODHS 
K^b, (3) 7 5e/L(Di'DAK*^4i2 0Vr(D 

ra^®{b> (4) 1 4 0g/L©*>t4y-^*aS(cj; 

SlfitbrS/SO/'l Op©7KS?B[i&6 0^7 0-C©S 
Sk: t-ca«-r 5 C <!: {c J: ^^Si^M^ci'*sW6n 

10 [0 03 9] cne.^?S«:J;S^b^Wteai(cJ:f)> tjI' 
5 - -^Afc J:C>-r>»u 5 ^•i; A^^*ip,feSiE«iiMgp >; 
- K«^^©*^B^^iffi*<b©gMft*^4 o' OTtc^cs, 

7^l'5-'f Ateci:i>T;l/5-'t;A^^3!)ie.^C-5E 
gftiMSpy - K«^-©«ffi«:««S*5|^n mJi^^^^n 
m«g©5^*^^lg(«-r^. MIL1^©^?LM©T;^5:^ 

[0040] MfEi^S^ Jl/A 1 I ©i^--7 > h 7 y Jl/ 
A». h7 -f ;1/A|h|±^. i/-7>h7^;UA 

i^ih-r-s^)©-^*.?). c©i'-^>h:7-<;uAtt, mm 

=-)\^ (EVA) itg^^^ (10). d^'J 

K (PA) . :^'f'd> (Ny) . d<';i?-U>7^U 
73fU-h (PET) . JJ<y:r'5^U>T-U7d?U-h 
(PBT) , !K';%fbt':^Jl' (PVC) . if^')mt'^=- 
•;f=> (PVDC) , ;i<y t-;UTJU=3->'U (PV 
30 A) .. - fcf-;l/7Jl'3-;U (EVOH) . jJ^U 

(PC) . Jj<yX5^U> (PS) . sX'JT 
i;i;n:t h y;U (PAN) x^U> • 7^ 'JJl/gjitS 

^f* (EAA) . xg^U'> -^jf^^yji/ijfta^ft (E 

MMA) . Xf-U> • y9=-Jl'T4";U-h^*^ft <E 
MA). x^U>- ^5^;l.yiJi;iJU-hJts^^ (E 
MMA) , x^U> • x9^Jl/ri";u-h^^S^f$: (E 
EA) . ;J<yy5^;l/-;>f-> (PMP) ^;0>e>i^c-5fiSfl§ 

7^;i'A*fflt>sc<!:*i-c^s, ^K, ^mtowm: 

©*WtLl>. 

[004 1] ((rtB'>-5> h 7 ^ ;bA«. Stlfe?r/hM. 
fgai-r5S«tt*fiM7-f>>UA?:i£fflUi&l.>»^». Eft 

®©ji-a5';-Kffi-^©;fs^Di-ri)i. D/2~Dfc 
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[ 0 0 4 2 ] friar Ji/ 5 - -J; A $ ytBTiU 5 - -J 

'ST. 

[0043] mimmy ■/ ^i'A©Bii)tt*w-r sw^jdi 

7 ^ il/Att, BUlBT Jl/ 5 - A $ /dJT^U 5 A^^ 

cowtSlSflg^^jPAiura. m«jf<'J 
•7-«rie[6j§-ttS/ce*{ci:#s#t'i^cd<'Ji?u> (P 10 
E) ^5i<y:/cH^U> (PP) ^©;i<'J:*-U:7^>S# 

7r^')x^uyf-iyvi>U''V (PET) . iHu 
T5 K (PA) , *3J:i:;c:ti6©!i<y«[{btr4'j'f> 

(PVDC) -f^UA^Sffifll-CdSo 
[0044] 2|s:^?g{c^S«?fe(c*Jl,»r> 0 3 iCTjkt^ 
*> Kiflf BEftSOi^SP y - K«^^ 9 . 1 0 i wi^^m. 7 
^JUAl l©i/-7>h:7-^JUAl 3i©PatcSifttiffi 
Y Jl/A 1 7 ^r:n-S3lf ^ C <!: 5:?FS-r -6. 

[0 04 5] iria®«i4»iH^7 -f ;uAib-cB. 5^-5 

dsmW^cK**^ 1 1 5 ~ 1 7 5 -CO^^jK y v-?rffi(,> 

^©^';:i-U7 ^ ><S)iiicK«i*!^^l^%fftto;^cfc© 
[0046] mnmmf±fi&my ■< )iA(Dm$ «. mm^i- 

m- FS^^© © 1 / 2 ti±K:-r ^ C i ASK? S U 

i,\ 30 

[ 0 0 4 7 ] Jifc. i«i2S«eiffiigt7 )iMmm-y ■< 

;UA©i/-;U8|5©^g|535i6 0. l --5mm5i-tJ{c{i*9'lii 
TJ; 5K:iriajEfiffi©51-g|5 'J - KS?-tBiri2^J^7 ^ ;v 
At©r4(c/r«E3l±2.Ci*sj(J*U>, C©J:5/5:t^SI 
t?««4»!S7^;UA%jfi-S-rsc«b{cJ:-,T. 

^ Jl'A©TO{i:iBg34l'ST;l' 5 AS/c«TJU5 - 
•^A^OfiiJI-giS'J-KS-f-iCISIII (iteitllil) 4 

^.©^RAjt-c* 2., BliiB^«tti^7 ^ jWAic J: 

^ ;u A^Sp-C©i^S|5 U - Kffi^^©la^f ©il 0 il t «: J; S 

•f ;U A©{i J^ffl L/* 3 €: 0 . 1 m m^ptcT i > iffiMc 
i^©i^g5a)**+^f<:l?feffl-r ^ c <!: A^ittc^j: - 
BfliBSatti^7-<;UA©tt;2^mLg$*i5mm?: 

[0048] HfrieS*ftt$fei^7 ^;UAii>-7> 
{C»^<0— #f4©fc©&ffl(,>S<t. iEfl®©^^^';- 50 
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KJSS^Hil i) *i«3Mt?M«tt©lgt.>*t±«Ji*iei-C^ 
S. 

[ 0 0 4 9 ] ^^{C. ii^L?!:ltS0N7KiMI«-'XM?fiO 

[ 0 0 5 0 ] sr. x&'m^i:u^tmM^^ts]Emm 

J§[ll/-C«tJRm©j^mS^?:{'P$!j-r5o ^C*5. c© 

[005 1 ] ;xt^-c. ff e.tifcnfSitt©s^s»?:fiSff$ 
L-C)B¥ttCCTS„ ^-:5t>T> Btifa^ms«©fiia<t 0 
ffi*>(Cfi<. *>'P-e©^©fi«l^«2{g©SS©Tra?: 

wr •s--^j)f 13 ©* f rfmm-y < 

9 . 10 ijs»wj©ijffl*58jiejgw©«f 0 Mimc^m. 

^ i^mkhmU^U >J - KSi^<?:©g[)l!l!gP^(Cg^«tt 

te^r7^^^Ai?^/^^S3■&■r^>J:l\ mfia 
^mSS 1 ©fiatcmT-Siiia^ l 8©^SPteJ: 

cflMiBJ^g|5>;- hW9., 1 oosffiWcmrsiiiB 
^wi 8©^sp?:^->->'i'Or->--'ig|5=£ffj;?)£-r2>o -e 

[0052] w^^y ■< }\^i^mi<ow^-'Mt. 1 8 
0 '0-2 4 O'CTiT^C <!:«:<):•)> nSI:? ^ Jl'ASRii*© 
:>--f p>©J: 5 t£m\y -f JbA^^-^H^K^t^i:;^ 

7> h7 -f ;i'Afc<fcy=->-7:<' H 7 ^ ;i'Aiai±©g!«5: 

%±K.M9L. m)»^©S^*WL.©^£l»+^>^C*t±*i-Ctt 

j^'>-Jl'SfiE?:l 8 0°C*?^§fC-r.2.i. e/-v>h 

y ^ )iA^^»^mmy -t }\^j^*^+^ms!iiir. +^rji 

S*i 2 4 0 •C^jS^ 5 <!: J"- ^ > h 7 }lA-pm9m& 

i^7^^UA©S4a*i:A:#<i^cO-rif. ^I-S^ ^jua^^^* 

[0053] BtraofcH 1 *sJ:D=® 2 {c^-r?is 

[ 0 0 5 4 ] */c. t?iBJ1-g7 ^ ;L'AW. ;^ 7'g!(C5B 
[0055] W±^BJ LfcJ: ^ (c, *^Hj©mrt!j«ES 



(7) 

n 

[0056] c CO J: ^ ^d:«j?Xcc J: iii* > ::i>!te < i iEg 10 
AiSSi-r -5.^)iffl{CB0!li«iS3*^l^n m*^^®^ n 

/cj6> Jl-gp - FS^©j§A4r # s i i i k:> W 20 
fflc^ffirwi^as y - mi^o^mmm^it^^htc t 30 

[ 0 0 5 8 ] S fc. iE*^©51-g|3 'J - KS^© J; ^ CCSI 

cntc^tt. *^i!g©J:0^c^?gicJ;S{k 
^««5ffi(cj:ntf> 51-gi5'J- K«i^©<l;^{cffSA5»< 

!Bj<!:©»*ii4*jas?r> m'j-mf-moxwmrj: 

c 0 0 5 9 ] $ ^>k:. *ffi2iEfiS©^i-g|5'; - ym^tm 

{cS|gaj^*s^i;s©%P;5<ci*sx?*s, -ewteS^ so 



!|$II20 0 1 -8499 3 

il-SP - KS^^^c^1•S7 ^ ;1/A^: j: <3 -)i9iiB{c|g«r 
*€>/c». «<6?g©igti(c3aH-r.5i1-a5';-Kffii^©SI 
A^®l!ti4fig©ffiT*Hiil:t?* 5. 
[0060] #{C. g«ttiteii7 ^ JbAWiil!** 115 

»)S<^^-r.5ci{cJ:t3. j^g7 ^ Jl'AOrtBKi&g 

J; I) -®fi^j4©iac>m*ffi#^-Ct So 
C 0 0 6 1 ] i^j:*s. iy-'jyVV ■i)Vl^<D?t'C±iil3:^ 

m.^wt>^f>c\,t. i^-^jy h 7 V jI'A:&«[< 

Aj:e>-r. ^©*s*^g7 ^ ji/A*w< u-yxm^omm. 

E-r^Si, h7 ^ Jl-AASiJftnji^. i'-^^h 

7 y Jl/A©» < ^: 0 -r if T , iEftffi©^^g|J - Kffi^-i 
51^7 ;U A©T>lb 5 A J fcBT 5 ^ "5 A^© 

StSttiL/. S*S*iet*c *ll?^©J:^«:ir8eiE««i 

my ■< )iAi:ft&ti, c iic J: xmiX!^.immti> 

CtiUXti). 
[0062] 

m^Lx>Mc*jm-r^. 
[0 06 3] (mmmi) 

CoSno.<„b,89Mg|5, l^my ■< "y-tbX-ifv 

yr^Y (o>iftt}^KS6) Qmrnu. ^^mmthx 
jHy7-:.'fttf-U7=> {mMiimm^Sx^ ; # 1 1 0 

0) 3fifi^4?^Jt?&'&N-y5^;H^nU K>2 5a 
8H*©tta». TSOOmPa • st?*-jfc, o-:J|,^ 

c©iEex 7 -^mm^x'h^m^ 20 n m©^ 
3 6(cp-;b7"Uy^tir»nEfiS4BL/c, ffenfciE 

®lS€rfr^©:i»C^ 3 ic^ttrT S C <t r > ^^©E® ^ 
f'Ni^ L//C. c ©iE^©^^#©-iffiiciE6BfI'J©r 5 - 
>^7Amg[J';- hW^?§«{cJ:0.K<3{^Wfc„ C©J1- 
Spy-Kffi^-a. W3 0. 1mm. ifiSmm. S35 0 
mm©TiI/5-'i'Afi? (J I S H 4 16'0©1N3 
OM) 2 4'C©. 1 0 ag/L©»K?§?Sf-C. 

1 0V5C-C2 5^FBii®«bL/da. 7mhmSk-r^\t 

[0 0 64] <%%<Dnmi>ti)i'^^^ly^^)V^)Vn'- 
XI. 5ffifig|5(C!g!f>tR¥i&5 OMSR^^tJjL/. 
!i^>©v>^ 4! ^^j^sf^^i'^MUfc, C©:9-li{jS{c*K 
*SWg1?t^:5 0afiS|5^S^Dl/IS)«K:^f^»^^1SU. m 



13 

mti^m^niy: ■m:^^')-^miUc. cot. . 

■7 -(DM^W©tta«. 4500mPa - s r«>r> 
8 ^r^f^t/c, C©mS©*m(*©-S(i:;i3 0.1m 

10 

[0065] llfia^iK©jEfiS<b«<^0ftS«:/* 

§*i2 5 nm. «,?L$*54 0%, SMS^^s 0 0 s e c 

/100 c CT\^^^) s.^vymk^^mtp'htih^j-^i"' 

;l'At/?54 0 /nm©T;l'5^'?AS (J I S H 4 
1 6 0©8 0 7 9#) iif $7 0 Mm©-7U-('>^bPP 20 

fiie V u b P P 7 ;i/ /vfflij*^ esStffJ'' > ? *5 J; O'fiX 
te. B>iiBv u >^bP P -lU A©^*w I 3 8 "cr-fe 

©;?7'^7-©5@2fflWffir. 18 0- »r>3tfltf/c. ifjffi 
L.fc04 {c^j^T J: fci^^7 ;UA^*^ 18 ©* :^ 1 

2rtK:H«fa:^t:'fPML.> e o •ct:^fe*s*Dife$gj® 30 

*^>^3 0 0 p pmOTc^c5J:^K5*l/fc(i¥tt 
©^mS^ 1 *iEft@©{^g|J 'J - . 1 0 

7 ^ Amt;t 1 8 ©ngP'N^at W-r J; 5 icim b tc. C 

tc J: 0 , 4 #P5flnE LiEe®©{i-gP - FSh^ 9 . 10 
t-7U-<>>(bPP7 Jl-A, fcJcD'VU-Y^^bPP^ ^ 

;uAi^±*^ 3 itt: ^/-Ji/gp 1 6 b ^mm bfc. mn 

m^l 8©SaffliJ©lH5^^)2 1 0-C{C)ta^:L/i:7'UX'v 
'/K (lamHff) tCiO. 4#ra}BI£t> vU^MbP 40 
P7 ./Jl/A|^±?:^bT$^-;Ug|Jl ea^rfJjSLfc. 

[0067 ] -i )\y^m^i 1 8 ©ggjfes tifcsisiij 

omfm^b-Cit. EC/r-BL=l/3 ((*aib) 

ssjjaL. 3e>cctf^u>;<7-7K^^-h>&o. 5as%^ 
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L« vu-f^-fbPPv ^;WA|sl±?:S^«OTi/-;l'g|Jl 

6 c ^jgfisu. ^f^ui^y A )\^i^mm^^^mm^ 

C i tc J: 0 ira? LfcHI 1 i5 J: cxa 2 {c^m^ffi*^ 
/iSa. 6mm, ifi3 5mm, SiS6 2mmr. Sfi*^ 
530mAh (0. 2 CStm) ©«Sm?6?riB§0/Co 

[0068] (jufetfn 2 ) mm(mn') - n^^i u 
r. ^PHi iPl^^cr;i'5-'?A« (J rsH 4i 

6 0©1 N3 Ol!*) «r> 2 4'C©. 100g/L©KSt 

L.f£j!i^*^t^e«}^aa^cJ; o*ffl(c^?Lfr©K<bi8*0 

[0 06 9] {^m^) smm<mu')-m^tv 

-C« lltfi^l iPl^ncT-'WS^-i^A^ (J I SH 4 1 

60©lN30tt) 24°C©, 75g/L©^nA 

mAcmm^x-. 2 0 vk:t 2 5 ^^lassj^biz-^d^. 

TKSfeL^iST ■S^b^WiaaK: J; 0 «Mtc^?LK©^{bM 
«:}g)!XUfc*)©?:rai>fc«^. IDSStW 1 i|il«^:5l^^ 

[0070] (^^4 ) immmn o - \'m^t ^ 
X. mmmii^mmfj:7)ii^'^Am(j isH 4i 

6 0©lN3 0l5f) 3 0'C©. 140g/L©*itefe 

[007 1] (mMms ) smmmmv - Kss^i u 

r. SIJgMl ilBjiti/iTibS::-'^/^® (J I SH 4 1 
60©] N30tt) S^'DAM:fh';'5A/9ggt/ 
**5^«*-C 3/30/1 00 ©*?§?S4 6 5 'C0U.& 

tcbr. c©*?§^iti«:2 o^SjgL-fc^. ?k?5fel/|giS 
r-Slb^WSiiJItc J: D «H{c^?L»©K{bli%}fMLfc 

fc©^ffli»fctti^. nifS^iii ^lal«^c«^m^ife^mL. 
[0072] ximm 1 ) jE#flij©i^si5y - m^Ft b 

X. JfSO. 1mm. ifiBmm. fi§5 0mm©*S5S 
©TJl'5:::.')A^ (J I S H 4 160©1N30 

[0073] (mm2 ) iE»j©i^gi5'; - t b 

X. MiO. 1 mm. 1(15 0 0mm. :S3 5 Omm©T 
;l'5-'5AiK ( J I S H 4 1 60©lN301i*) K 
¥^eS*53 7 um©T;l/5 t©*&*?:xT;^'>?:ffll» 
.•C«WL. affi^^eu/cfl. ifiSmm. fi§5 0mm 

tc^tKb;^c4>©*ffii^fc«ii-. 1 mmmmn 
m^wmbfc. 

[0074] nii>ntcmmm i ~ 5 i^Mmm i . 2 

{C^fflL//'cIS«©ng|5 V - FS^iCifie*4S6 btct. 
[0 07 5] ||S60II1^5*Jj:C;Jt«J0IIl . 2{C 
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AiCD^gP^JIS K 6 8 54CDTfHlilK:aii;-C 
[0 07 6] S6{c« 5ftii^U~5*sJ;0'J;b«{F!ll. 2>K 
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*©»S[a?)feJcoi,»t:. 6 5'C-C9 0%RHSH^CC1JI 

* 1 ic^-r. 

[0077] 

mi] 











2 


3 


4 


Q 


1 


2 




26 


32 


36 


34 


20 


7 7 


69 


(kgf/ianrtl'g) 


6. 0 


5. 7 


5. 4 


5. S 


6. 3 


3. 0 


8. 0 




m 


«l 


m 




m 


«r 




J^s (%) 


9 0 


92 


94 


93 


96 


73 


62 



[ 0 0 7 9 ] 3Efc. OTfiB« 1 *i6BJ6.3Jp& J: ^ icmm^ 

wspy - h'«^*3^^>iK < > ute^'j 1 ~ 5 <Dmmi^<k 

[0080] 3 6{c, mnlB. 1 *^6HJ6*^^cJ; 5 {c*ja 

[0 08 1 ] cixicKib. mm-cit^mnm^mb-cm 

[0082] Ji(±©ife**^6. J:bt5^iJ 1 -CfflC^/c^teS 

©iE@«iJii-gi5 y - Fffi^^«s«3!»5.+»-c;& < . 9\-my 40 



[008 3] (m&m6--io) 9m-y -<}\^A(Dmmti 

fr5r 2 1 0 °C*> 6 2 3 0 °C CC^ ^ HJSt^iJ 1 ~ 5 

[0 08 4] T/it)^, 51-^7 1 6 um© 

PETV -iJV.ki.mS40 nm<D7)i^^^'y-l^^ iJ 1 
S H 4 1 60©8 0 79#) iWSSOiumCjig 

ffl!j<y7'ab'u> (CPP) [->— 7>F7 ^;i'A] 7 

-f;i/Ai;5:c©IiimrObi?>»^S>J5r/rbra)l • 
g»Ofc^)©*m^fc. ^C*J. CPP©g4*»1.6 8"C 

[008 5] */c. n&zn}iAt]Enm<o9^m')-\' 
m^<Dmicim-$ i o Mm-c, m.-sjos i e 8 •c©vU'/ 

.Affigpj:^) 2 mmi1-jS!|{cB,&fflS'e-C»Al//c, 
[0086] ( mm 3 ) ibiiW 1 t |5|»^c^^g|5 y - F 
ffi?€:fflt-^/cW5^> ||*I0>|6~1 Oi|gHi^c:;^iCJ:0 

[0087] (J:bl5{N4 ) J:b«?«^2 iP^^C^SP - F 

[0088] nhtltcmkm^ - l O *Jcfce>'ibl3?{?«3 . 
Ar(0Wmm^-2 5 -C-C 1 h^^L. + 6 0 'Ct? 1 h 
figftf^St- htf-^ i'^l'^ 1 0 0|5III>3iiL/:rcfi> 6 5 
•C-C 9 0 %R H^H^CC 1 afflSiC»^©^A1^<!:if« 

(jMit^m^fc, -e©ite**«2{c^^, 

[0089] 
[«2] 
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itsssi 
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10 
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m 
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m (96) 


64 


B6 


88 


8 7 


90 


65 


75 



[0090] |iria^2*>^>Bje,*>?cJ:5(C*^!lffl©iEa 

)l 5 ^-iKti^T 7* 7 X h O/cESIWgp. >; - K ffl^^^ 

m^*5ti^§n, jg:e*i@*-ct>o. ^«*jfiTT€>c 
[009 1 ] ctiicML. mmvit^mM^miyxm 

mvit. S(riB3ftffi&0&ft■ct-^-t^'r^;Jl/^®l*^J:c^*|R 

m^-ci^uifi-otc, chit. mm\SMmy -< 

[0 09 2] (IliSt^ill 1-1 5) ^Jl'AOi^-* 



-enSO/um. TGymf. ilL**5 1 6 8 'CcD-^ b ^ > 

10 tlSii^©if±S!S («t'>-Jl'> *fr%2 1 0'C*^6.2 

3 0 mlEAycJWii-. 1 -5 <bl^«;i*S(Cj: D 

[009 3] ( mm 5 ) ib«J^J 1 <t l5Hi^j:i1-g|5 'J - F 
[0094] ( iblj^t^ 6 ) mm 2 t |HI«nj:?fSi5 >) - F 

5. 6®fSMm?fe5:-2 5°CT1 h«S!Ft> +6 0°Cr 
1 h^^T-St-htJ-'fi'Jl'?: 1 OOH^OiEOfctl. 

6 5 -ct? 9 0 % R H#H^«: 1 mm^mm^^imt 

[0096] 
[^3] 





xt6m 






12 


13 


14 


15 


5 


6 






m 




m 


li 






»^ (96) 


92 


90 


93 


94 


95 


65 


75 



[0 09 7] f)ia*3!&>e.Bje>*5^Ccfc'5CC^?g-C<b^W 

@&«±*i?f i tctcibt m.t>ti h . 
[0098 ] 

^A^j^t(Dm^\^±v^. !^my^)lA[fi<ommmifi so 



©iifi»gti/ci4te^w-rs®i?rffi«-rt 

[0ffi©ffl#AjSiBj] 

[0 1 ] *^BB©s§sfirfe**-ri4mH. 

[02 ] a 1 ©ii-iiM{c?9^»rffii0. 

[03 ] *»Hj|(Dffe©?gam?lfe^^1-Sg|5WfflEI. 

[04] w^©»Mm©s?Jsis«:n^-ri4m0. 

1 -^Wi!^. 

4-iE@, 

8-:ftffi, 

1 1 •••i^:? V JUA. 





CBIfflB] ¥^1 2¥2^ 1 4B (2 00 0. ,2. 1 
4) 

miEMMi^^] mm 



[■^j:vfr if [-xo^Tiiimticm-y 
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#132 0 0 1 -84 99 3 



immiEm] 

[ffilHB] ¥^£1 2^5^ 1 9H (2 0 00. 5. 1 
9) 

immiE 1 ] 

omw. L ?cjS2a5€:ti±T ^ <h i (c. B!ria-&Ji-sp - 

[11^55] B>rgaiE@ffliJ©^si5';--hW«. t;U5 
<b-r sif *a 1 iats©^*. 

u >f- U 7 3f 1/ - h 7 ^ ;!/ A * t a > 7 ^ ;u A/ 
T;1' 5 X -5 AS i fc»T;;l' 5 ^ A^^?g/5l< 'jtV'V 

L'>f-U'75?U-h7 ^;^A$fc(J::^-f n>7 ^ ;UA/ 
r;!/ 5 - A«s /c«T^i' 5 - -i; A^^?g/iijS#4< y 
x^u>7 ^;l/ASfc«rK';-7*afu>7 ^;l/A©=)i 



■y ^ )\,At<D^f^t^mmm.v ^ ;i/Ai&/i;a3-B-fcci 

?:#ss:i T 1 iatg©m?feo 
[i**ffl9] Bflias«tt,^7 -f^PAWMi^w. 1 1 
5*c~i 7 5-c-c*)Sci*#a<b^siS*a8iaiso 

Sit. 

[8»*I| 1 1 1 g9iaJ1#7 ^ ;UA©«rt)i7 ^ Jl/Ai 

-r 8 fBts©m-?iii, 
Cif^ii 12} m^^m^nv i >\^Mt. iriansp 

';-FW5ciigaJ1-^7^Jl/A^gp*i^>0. 1-5 mm 
ffi-r J: ^ tiCmL $ *l S C i «r!t#ii i f ^)iS* 

iS8faig©m. 

1 3 ] iiieJ1^7 A JbAi^Kii. 

(C^tO-CO. 2~1 OSS%^*L/cCi^:Wi!t^S 
§1^91 3iBll(©mnb. 

[gft*JB 1 5 ] iriaiEe«. mmwtbx u 5^-^; as 
m 1 iBi£©m?&. 

Cifi^iii 6 ] mria'J9^'J?A#w{li^mJ. l i xC 

oyS nz02 (ftf/cU. x, y. z«, S'?0. 0 5g 
x^l. 10. 0. 85^y^l. 00. 0. 0 0 1 ^ 

z^o. 1 o*j^-r) {c-c^tj^nsciiiRfS^i-rs 

ii*:^ 1 f B«S©m?t!2. 

m>m 1 7 ] sfiia?fa^7 -1 juAk:«±$tifcHuia^ 
as^». 7k^s*5 3 0 0 p p mur-c&ic t =t^WL 

t-r-5tt*^lSBlS©®6. 

[^,^MiE2] 

[mmmmm&] mmm 
[msM».ms^] 0 0 10 

[00103 

[isa4ssair.&/ctf)©#is] s^B^tce^^sjfeit. e 
fist. :ftfi8i. cn6iEfiffiiffltc/r«§nifcH2Au-$ 

y^jiAicmfih. st)iBii-$i7 ^ jUAopaftL-fcjsaiHJ 

5:S±-r i i tc . SiTia^SP - Kffi^ i mi iBi1-« 
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7 -4 )lAtim»b-Z^ixib^^') - KS^©5feJiS*W 



CJifflB] 3|i/dEl 2^9^ 1 8B (2 00 0. 9. 1 

8) 

©Hl«[l/A:JSI2aJ?:«±-r -5 i i MIB^il-filJ'; - 



58 HUiSiE®ffliJcD^1-gP >; - , T 5 - A $ /c«T 

;l'5::^'5A-^^j!)^6ife'3. J&^O^J^^C < t feiflBil-g? ^ 

;i'A-c**ji:3n^i[teiE»J©^1-S|5'; - F«§i=-0±^ffl 
16 1 Buie 'J 9^ A^wa^!^», L i xC 

oySnz02 (/SJtl/. x. y. z», S<rO. 0 5^ 
x^l. 10> 0. 85^y^l. 00. 0. 00 1 ^ 



(5i)int.ci mman f i f-v>-K cm) 

HO 1 M 10/40 H 0 1 M 10/40 Z 

(72)|I§B^ aw F3»-A(#3^> 5H003 M04 AAIO BBOl BB05 BB12 

»iSJJI|ft;i|ll$t^#IXajl|IIlr72#JI ttS:^ BDOO BDOI B002 BOOA 

^X'{ ' -Ji 'jf-V -fi 5H011 AA17 CC02 CC06 CaO DD09 

D013 D021 EE04 FF04 KKOl 
KK02 KK03 KK04 
5H022 M09 BB08 BB12 BB22 CC05 
CC08 CC19 EE04 EE06 EEIO 
KK03 

5H029 AJ05 A312 A315 AK03 AL06 
AL07 AL12 AL16 AMOO AM02 
AM03 AM04 AMOS /M)7 8304 
C302 C303 C314 C316 C322 
C323 D302 D304 D305 D311 
E301 E312 H300 HDOl H302 
H304 H314 



